Endotoxin derived from Salmonella enteritidis (Boivin) completely interrupted pregnancy in the rabbit when given as a single dose (10 or 20 \g=m\g/kgintravenously on Day 4 or Day 8 of pregnancy. Indomethacin (2 or 10 mg/kg) was unable to prevent this effect.
Introduction
Endotoxin from Salmonella enteritidis has been shown to induce abortion and fetal death in mice when given intravenously on Day 16 of pregnancy (Skarnes & Harper, 1972; Harper & Skarnes, 1972) . Abortion and diarrhoea, but not fetal death in utero, caused by endotoxin were prevented by pre¬ treatment with 2 mg indomethacin/kg subcutaneously (Skarnes & Harper, 1972; Harper & Skarnes, 1972) . Indomethacin is a potent inhibitor of prostaglandin (PG) synthesis (Vane, 1971; Ferreira, Moneada & Vane, 1971 ). Endotoxin also causes acceleration of ovum transport when given (10 µg/kg i.v.) to rabbits 24 h after injection of hCG to induce ovulation ; >69 % of the ova have left the oviduct within 4 h of (Harper, Valenzuela & Hogdson, 1978) and >87 % by 24 h after the endotoxin injection. This acceleration can be prevented by a single concurrent intramuscular administration of 10 mg indomethacin/kg which prevents the rise in uterine vein levels of PGF and PGE caused by endotoxin .
Other authors have also reported that experimental endotoxaemia can lead to abortion and fetal death in mice (Zahl & Bjerknes, 1943 ; Rieder & Thomas, 1960; Chedid, Boyer & Parant, 1962) and women (Lynch, 1901 ; Sanarelli, 1924; Kass, 1960) .
A drug that reliably accelerated ovum transport through the oviduct and caused premature entry of ova into the uterus could be a useful contraceptive, and in view of the action of endotoxin in late pregnancy, the present work was an investigation of its effect in early pregnancy.
Materials and Methods
Mature female New Zealand White rabbits (> 3-5 kg) were caged individually for 30 days before being injected i.v. with 100 i.u. hCG (APL: Ayerst) and artificially inseminated with half the ejaculate from a fertile buck (Day 0). Endotoxin (Salmonella enteritidis-Boivin : Sigma Chemical Co.) was injected intravenously into the marginal ear vein on Day 4 or Day 8 of pregnancy. Indomethacin (2 or 10 mg/kg i.m. : generously donated by Merck, Sharp & Dohme) was given concurrently with the endotoxin and again 4 h later to some groups of rabbits. All animals were killed on Day 14 of pregnancy by an over¬ dose of pentobarbitone sodium. The uteri were opened and examined for the presence of fetuses and placentas. Counts were made of the number of corpora lutea, but because endotoxin alone caused marked luteal regression by Day 14, such counts were not felt to be reliable and have not been included.
Results and Discussion
Endotoxin at a dose of 20 µg/kg given on Day 4 completely terminated pregnancy, since no sign of implantation swellings was seen on Day 14 (Table 1) . From our previous experiments Harper et al, 1978) , we infer that the ova were expelled from the uterus by the elevated endogenous prostaglandin levels. When endotoxin was given on Day 8 at a time when implantation was already established, a dose of 20 µg/kg was toxic to the mother, while a dose of 10 µg/kg was fully effective in terminating pregnancy and, by Day 14, only placental remnants were observed. These results are consistent with those obtained by Chang & Hunt (1972) who injected rabbits with 5 mg PGF-2ct/kg s.c. on Days 3-7 of pregnancy and recorded reduced numbers of corpora lutea, inhibition of implantation and complete failure of embryonic development. A single injection of the same dose on Day 4 of pregnancy had little effect, but metabolism of PGF-2ot in vivo is rapid. Furthermore, endotoxin causes uterine vein concentrations of PGF and PGE to rise and to remain elevated for up to 9 h. The corpora lutea are regressing, and so the endotoxin might be acting through a luteolytic mechanism, but stimulation of mechanical activity of the uterus, thus disrupting early blastocyst attachment, is also possible. We cannot distinguish between these possibilities with the present data. Indomethacin was unable to counteract the effect fully, although in animals given endotoxin and indomethacin on Day 4 of pregnancy some degenerating placentas were observed at autopsy, indi¬ cating a partial reversal of the endotoxin effect because no implantation occurred with endotoxin alone.
It is known that indomethacin alone (8 mg/kg/day subcutaneously) given to rabbits from the day of mating causes death of the fetuses after implantation (O'Grady, Caldwell, Auletta & Speroff, 1972) and the same dose twice daily on Days 4-7 was almost equally effective (Hoffman, 1978) . Similarly, while a subcutaneous daily dose of 3 mg indomethacin/kg could reverse the antifertility effect of an intrauterine device in rabbits, doses of 2 or 6 mg/kg/day were without effect (Saksena & Harper, 1974) . The effect of indomethacin before implantation may therefore be dose dependent while after implant¬ ation is itself toxic to the fetuses. Since indomethacin at the doses and schedules used in the present study prevents death from endotoxic shock in rabbits (unpublished data), reverses the effect of endo¬ toxin on ovum transport Harper et al, 1978) and abortion (Skarnes & Harper 1972 ; Harper & Skarnes, 1972) and permits some implantation (present experiments), we assume that full reversal of the endotoxin action is not achieved because of the toxic action of indomethacin on fetal and placental development. While there are unpleasant side effects associated with endotoxin administration (Griesman & Hornick, 1973) , they are usually short-lived and no worse than those following stilboestrol or ethinyl oestradiol administration lasting several days (Kuchera, 1974; Haspels, 1976) . Furthermore, endotoxin apparently affects all stages of early pregnancy in rabbits, while in women oestrogens are effective only during the time of ovum transport through the oviduct. The lipid portion of the endotoxin molecule seems to possess most of the biological activity (Lüderitz et al, 1973) but whether side effects and contraceptive activity are exhibited by the same portions of the molecule remain to be determined. Supported in part by the Rockefeller Foundation (Postdoctoral Fellowship to L.M.) and WHO contract (S77121).
